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This invention relates to an automatic control 
for starting and stopping an auxiliary engine 
arranged to deliver power to the propelling means 
of a motor vehicle and supplement the power 
of the main engine. 

Safety and economy make it desirable that any 
automotive vehicle, particularly trucks and busses, 
shall be provided with su?icient motive power 
to enable a certain average safe speed to be 
maintained at all times whether when running _ 
up hills or on the level. It is not economical 
to accomplish this result by the use of a single 
primary engine of large size and it is more eco 
nomical to employ an auxiliary engine to sup 
piement the power of the primary engine when 
ever the additional power is needed. ' 

Heretofore, the use of such an auxiliary engine 
combined with a main engine has been described 
'in. U. S. Patent to C. R. Short, No. 1,768,530, 
but the present invention represents a distinct 
and important improvement thereover with re 
spect to starting, stopping and control of the 
auxiliary engine and its combination with the 
main engine. Accordingly, I propose to employ 
an auxiliary engine which may be automatically 
started from rest and automatically brought into 
use as required, and automatically stopped when 
‘not needed. This will ensure the greatest econ 
omy of fuel since the auxiliary engine will be 
run and used only a part of .the time. The addi 
tional power then is supplied only when and as 
needed. When not needed, the auxiliary engine 
is at rest and thus consumes no fuel. 

It is an object of this invention to provide 
conventional control for the primary engine and 
an automatic control for the auxiliary engine 
so that the auxiliary engine will be automati 
cally started and connected to the driving shaft 
of the vehicle when, despite full throttle, the 
speed of the vehicle falls below a predetermined 
minimum due to the primary engine not deliv 
ering sufficient power, and automatically dis 
connected from the driving shaft and automati 
cally stopped when the vehicle attains a prede 
termined high speed. 

v Another object of my invention is to so arrange 
the automatic control for the auxiliary engine 
that, when once started and connected to the 
driving shaft of the vehicle, it will continue to 
run and supply supplementary power, although 
the speed of the vehicle exceeds the predeter 
mined speed at which the auxiliary engine was 

'_ started and connected, vand although the power 
of the primary engine falls below- the predeter 
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mined point at which the auxiliary engine was 
started and connected, 

It is a further object of my invention to assure 
a certain range of operation for the auxiliary 
engine automatically, so that it will not be con 
stantly started and stopped with slight changes 
in the speed ofthe vehicle or in the power of 
the primary engine. Also, this invention pro 
vides means whereby the auxiliary engine is pre 
vented from functioning at low speeds of the 
vehicle or main engine, or when the main engine 
is at rest. 
By this invention, once the conditions are es 

tablished so as to require the starting and con 
~ necting of the auxiliary engine, said operations 

will be performed and thereafter the auxiliary 
engine will continue to run and deliver power to 
the driving shaft until substantially different 
conditionsof vehicle speed and diiferent condi 
tions of primary engine power come into exist 
ence and cause the auxiliary engine to be stopped 
and disconnected automatically. 
Other objects and advantages will appear in 

the course of the following description taken 
in connection with the accompanying drawings 
and appended claims. 
In the drawings: _ I 

Figure 1 is a plan view of ,a portion of an 
automotive vehicle chassis provided with a main 
or primary engine and an auxiliary engine; 
Figure 2 is a diagranmiatic showing of one 

form of automatic control for the auxiliary en 
gine in relation to the vehicle and to the primary 
engine; 1 

Figure 3 is a diagrammatic showing of a modi 
?ed form of automatic control system for the 
auxiliary engine; 
Figure 4 is a sectional view of the starting and 

one way clutch element 92 of the automatic 
control system shown diagrammatically in Fig 
ure 2; ' 

Figure 5 is a diagrammatic showing of the 
control element 16 which is responsive to the 
changes in the pressure in the intake manifold 
of the primary engine; 
Figure 6 is a diagrammatic showing of a modi 

?ed form of control element 16 which is re 
sponsive'to the movement of the throttle 0f_ 
the primary engine; 

Figure 7 is a diagrammatic showing of the 
control element 11 which is responsive to the 
speed of the vehicle or of the engine or other 
part of the vehicle driving train, whichever may 
be selected; 
; Figure 8 is a. diagrammatic showing of the 
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three automatic control switches to be operated 
to interrupt the circuit to the ignition system of 
the booster ‘engine, thereby stopping it. Being 
connected to the vehicle by a one way clutch, the 
booster engine is disconnected from the driving 
train of the vehicle as soon as its speed falls be 
low the speed of the torque shaft 34. 

Figure '1 shows the details of the relay switch 
11 and the wiring of the generator 85. For con 
venience of explanation the generator 85 is shown 
as separately excited by current from the battery 
through the conductor I58. A shunt wound gen 
erator would serve equally well. In the excitation 
shown, the return circuit from the ?eld coil I51 
is to the ground either through conductor I59 
and the resistance 86 or as shown, through con 
ductors I59, I64 and I60, the contact points I63 
and I6I being bridged by the bar I62 on the un 
derside of the armature from which it is suit 
ably insulated. When the connection between 
the points I63 and I6! is broken, the circuit is 
completed through the resistance 86 which will 
reduce the current in the ?eld coil I51 and 
.thereby reduce the voltage of the generator and 
of its outside circuit through the conductor 84 and 
the coil I50 to the ground. ' 
The circuit in the line 15 is shown interrupted 

by the separation of the two contact points I53 
and I54. This may be the condition when the ve 
hicle speed is above the predetermined point, for 
example, 20 miles per hour. If, with the switch 
in this position, the vehicle speed should be in 
creased the generator voltage will also increase 
and continue to hold the armature I55 down in 
the position shown. If the vehicle speed should 
be lowered below the predetermined point, for 
example, 20 miles per hour, the coil 450 is so de 
signed that it will no longer be able to hold the 
armature I55 down against the tension of the 
spring I56 shown at the left end of the armature 
I55, and the circuit in the line 15 will be com 
pleted through the contact points I53 and I54. 
This will interrupt the circuit from the ?eld coil 
I51 through the conductors I59, I64 and I60 by 
lifting the bridge I62 from the contact points 
I6I and I63. This will cause the circuit of the 
?eld coil to be completed through the resistance 
86, thereby reducing the voltage of the generator 
I35 at any given speed. The generator will have 
to be run at a predetermined higher speed cor 
responding to a predetermined higher vehicle 
speed, such as 35 miles per hour to create the pre 
determined voltage required to cause the coil to 
draw the armature down and restore the condi 
tions illustrated in this Figure 7. 
Figure 8 shows the details of the relay switch 

18 and its wiring arrangements. The circuit in 
the line 15 is shown as completed through the 
contact points I83 and I84. This may be the 
condition when the vehicle speed is above some 
predetermined point, such as 10 miles per hour. 
If, with the switch in this position, the Vehicle 
speed should be increased, the generator volt 
age will also be increased and will continue to 
hold the armature I85 down in the position, shown. 
If thevehicle speed should be lowered below the 
predetermined point, for example, 10 miles per 
hour, the coil I80 is so designed that it will no 
longer be'able to hold the armature I85 down 
against the tension of the spring I16 shown at 
the left end of the armature I85, and the circuit 
in the line 15 will be interrupted. This will also 
interrupt the circuit through the contact points 
HI and I13 by the lifting of the bridge I12, 
thereby throwing the coil circuit through there 
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6 
sistance I96. This will bring it about that the 
generator 85 will have to run at a predetermined 
substantially higher speed ‘corresponding to a 
predetermined highervehicle speed, which may 
[be any speed higher than ‘10 miles per hour; for 
example, .15 miles per hour, to create the pre 
determined voltage required to cause the coil to 
draw the armature down and restore the condi 
tions shown in Figure 8. 
The relay switch 18 with its wiring circuits 

shown in Figure 8, may be modi?ed to take the 
place of the relay switchv 11, with its wiring cir 
cuits shown in Figure '1, by mounting the con 
tact I84 on the upper side of the armature I85, 
and the contact point I83 at a suitable place and 
distance above the armature, such that the con 
tact point I84 will touch contact point I83 when 
th armature is in the raised position. These 
changes serve to put these contact points I83 
and, I84 in positions similar to the positions oc 
cupied by the contact points I53 and I54 shown in 
Figure 7. With these changes, the resistance of 
the ?eld circuit of the generator 85, whether 
shunt excited or separately excited, will remain 
unchanged by the different positions of the relay 
armature. 

Figure 5 shows the details of the vacuum relay 
switch 16 and its wiring arrangements. The cir 
cuit in the line 15 is shown as interrupted by 
the separation of the two contact points I93 and 
I94. This may be the condition when the vac; 
uum in the intake manifold of the primary en 
'gine' is high, corresponding to various positions 
of the throttle valve other than the fully opened 
or the nearly fully opened positions of the valve. 
If with the armature in this position shown, the 
throttle opening should be decreased, the vacuum 
in the intake manifold will be increased, and the 
armature I95 will continue to remain in the 
raised position by which the circuit in the line 15 
is interrupted. , 

If with the armature in the position shown, the 
throttle opening should be increased, the vac 
uum in the intake manifold will be decreased. v 
If the decrease reaches some predetermined de 
gree of vacuum, corresponding to positions of full 
open or nearly full open throttle valve, the vac 
uum will be overcome by the spring I96 causing 
the piston 200 and the armature I95 to fall and 
complete the circuit in the line 15, through the 
contacts I93 and I94. This will also complete 
the circuit from the line 15 through the line 99 
and the coil I90, and through the adjustment 
resistance I92, to the ground. Thus, if all the 
several switches in the line 15 are closed, the coil 
I90 will be energized to hold the armature down 
until the circuit through the coil is broken by 
the opening of one of the switches in the relays 
11 or 18, located in the circuit in the line 15. This 
coil I90 may be designed and adjusted to have 
any strength desired to oppose the force of the 
vacuum upon the piston 200. For example its 
strength may be such‘ as to hold the armature 
down until the degree of vacuum in the intake 
system corresponds to a half closed or more than 
half closed position of the throttle valve. 
Figure 6 shows an arrangement of relay switch 

suitable to be used in the place of the vacuum 
relay switch 16 in case it be desired to have a 
switch responsive directly to di?erent positions 
of the throttle valve or of the accelerator pedal. 
Such an arrangement would be suitable either 
for a Diesel engine or for a conventionalinter 
nal combustion engine. ‘ 

" Referring to Figure'?, the circuit in the line 
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l5 is shown as interrupted by the separation of 
the two contact points .213 and 12M. This may 
be theoondition when the throttle valve :or 
accelerator pedal is in an‘ intermediate position 
between fully closed and fully open ‘positions. 
If {with the armature in the position shown, 
the throttle opening should be decreased by the 
movement of the accelerator '229, the armature 
will continue to remain in the raised position, 
and the circuit in the line ‘i5 :will remain inter 
rupted. If with the .armature in the position 
shown, the throttle opening should beincreased 
to the point at which the contact '2 it reaches 
the contact 2H3, corresponding to. a fully wide 
open or nearly wide open throttle position, it J 
closes the circuit from the line 15 through con 
doctor 90’, the resistance ‘M2, the coil 2|0, the 
‘line M9, and the contacts 2I-8 and 211 to the 
ground. The closing of this circuit causes the 
coil to be energized and to draw down the arma 
ture, closing the circuit in the line 15 at the 
contact points 213 and 2M. Thisewill also-com 
plete the circuit from the conductor 2|9 through 
contacts 223, >222'and 22! to theground. The 
completion of this last circuit enables the coil-to 
be energized although the circuit through the 
contacts 2!? and 218 is interrupted. This causes 
the armature to ‘remain in the down position, 
even though the throttle valve is moved toward 
a more closed position. If the throttle valve 
should be moved to the point at which the circuit 
is closed through the contacts 2I6 and El 1, cor 
responding to closed or nearly closed throttle 
position, the armature will rise under the action 
of the spring 224 following the demagnetization 
of the coil through its being short circuited, and 
interrupt the circuit in line 1.5. Thus if all the 
several switches in the circuit through line 15 
are closed, the coil will be energized by the clos 
ing of contacts 211 and 218 to hold the armature 
.down until the circuit is broken through the 
coil by the opening of some one or more of the 
other switches in this circuit‘ through the line 
15, .or until the circuit is broken as just de 
scribed above. 

Since the throttle shown in Fig. 6 controls the 
induction system of the main engine’, including 
the vacuum in the‘intake manifold 33 the con; 
trols either by Fig. 5 or Fig. 6 produce substan 
tially the same result, and‘ for the purpose of this 
application the throttle is a part of ‘the .main 
engine induction system, 

i The starting and one wayclutoh indicated at 
92 in Figure ‘2, and sh0Wn_.i.I1;.detail in Figure 4 
is adapted‘ to effect clutching engagement .be 
tween the engine crankshaft 9B of the booster 
engine 42 and the splined end 9] of the clutch 
shaft so. When all the switches in- the line 15 
are closed, the starting clutch magnet .89 will 
be energized and will draw the rod ,vl?? ‘to the 
left moving the starting clutch 99 to the right 
against the spring l?_2.by .means of the lever 
Hi4 pivoted at I05.- The clutch magnet!!!) and 
the spring 102 should be sopronortioned that 
the contact between theolutchfaces J99 .and 
H18 though su?iciently v?rm to crank the booster, 
will allow a slipping action until the boosteris 
up to speed. , 

As the booster engine gains speed the one way 
clutch I0‘! is screwed forward on steeply pitched 
threads H3 on the shaft .95 by its inertia aided 
by the centrifugal members i was they move out 
wardly. The centrifugal forcelof these members 
U0 causes a ca-mming action of the inner ends 
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18 
J12 of these arms on the shoulder of a groove 
around :the ‘shaft .95 whionforces the one :way 
clutch member 101 forward. However, ‘as long 
.asvthe booster engine speed is below that ‘of the 
clutch shaft 98 the friction between the clutch 
faces “10 and ma will oppose the forward .mo 
tion of the one way clutch member ID] :on the 
threads vI l3. But. as soon as the speed of the 
booster .englne attempts to exceed that of the 
clutch shaft .98 this friction will assist the rota 
tion of the one way clutch member llll in the 
forward direction to force the yieldably held 
cranking clutch member .99 back against the 
shoulder on the clutch shaft 98, and ?rmly wedge 
the two clutch members together in driving rela 
tion for imparting driving torque to the shaft 34. 
As described above, after the booster engine has 

been started the vacuum of the intake manifold 
‘93 operates the switch 94 to open the circuit 88 
from the line 15 to the starting clutch magnet 
'89. Since it is desirable to maintain the start 
ing friction between the clutch faces I00 and 
108 until the booster has come up to speed and 
until the clutch members are in driving relation, 
the action of the switch 94 should be delayed, as 
by a dashpot, until the booster has had time to 
come up to speed. Further, if the current con 
sumption of the clutch magnet 89 is not ob 
jectionable, the relay 94 can be omitted and the 
current can be allowed to run through the mag 
net as long as the booster is operating. 
As soon as any one of the control relays op 

erates to open the circuit in the line 15, the 
booster ignition will be cut and the booster en 
gine would have to be driven by the clutch 92 if 
it continued to run. This driving friction of the 
face I00 would tend to unscrew the driving clutch 
member I01 against the force of the centrifugal 
members H0 tending to keep the clutch ‘engage 
ment as long as the booster is running. To in 
sure that the booster is not continued to be driven 
by the main engine after its ignition is cut, these 
centrifugal members are proportioned so that the 
clutching force resulting from the centrifugal 
action of these members is not sufficient to drive 
the booster, thereby allowing it to slow down and 
stop. ' 

Figure 3 shows a modi?ed formhof the con 
trol system shown in Figure 2. 
. Figure 3 the relays 15 and 18 are the relays 
16 and 18 shown in Figure 2. Relay 1'!’ is de 
signed to be operated by variations in the, current 
output. of the main generator 51, and for this 
purpose is connected in‘ the circuit between the 
generator 5'! and the out out relay ‘[4. This relay 
77’, shown in Fig. 9, is so designed that when a 
predetermined engine ‘speed is reached such as 
may correspond to a» car speed of 25 miles per 
hour when the car is in direct drive gear connec 
tion the battery charging current will be sufficient 
to create sufficient magnetism in the main relay 
coil 300 to, pull the armature down and open 
thev circuit in 'linei‘l5 through contacts 30L At 
the same time ‘contacts 303 are closed and com. 
plete a circuit fromxline 75, conductorjio, aux. 
iliary. coil‘302» and contacts 303 to ground. The 
magnetism created by this auxiliary coil is added 
to the magnetism created by the main coil of the 
relay whereby less battery charging current will 
berequired to hold the armature down than was 
required to- pull it down originally. 
The design of this auxiliary coil can be so 

arranged that the magnetism‘ created by this coil 
(and the main-coil together will hold the, armature 
down until some predetermined engine speed has 
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been reached. At this lower engine speed such 
as, for example, 20 miles per hour, when the car is 
in direct drive gear connection the battery charg 
ing current from the generator will be insu?cient 
to create the magnetism required to hold the ar~ 
mature down against its spring. When the ar 
mature rises it closes the circuit in the linev ‘l5 
and opens the circuit through the auxiliary coil 
in the relay. 
In this way the cost and care of the extra gen 

erator 85 shown in Figure 2 are saved. It will be 
appreciated, however, that the range of opera 
tion of this control system of Figure 3 will be a 
little more limited than the control system shown 
in Figure 2 due to the effect of the cut out relay 
‘I4 in preventing the battery charging current 
from rising above predetermined values at higher 
engine speeds. ‘ 

This system is also limited in respect to the 
maximum voltage that can be applied to the re 
lay 18. The cut-out relay ‘HI is arranged to‘con 
nect the generator 51 to the battery 13 for charg 
ing at a predetermined voltage, corresponding to 
certain generator speeds which correspond to cer 
tain engine and car speeds, when in direct drive. 
The result of this connection of the generator 

‘to the battery is that the generator voltage is 
prevented from exceeding the battery voltage by 
an appreciated amount, This means that the 
relay 18 must be arranged to be operated by a 
voltage that is below this predetermined maxi 
mum, and hence, by a voltage corresponding to 
certain moderate generator speeds which in turn 
correspond to moderate engine and car speeds 
when driven in direct drive. 
When the control of the relays 71' and ‘I8 is 

according to engine speeds it will be according to 
engine speeds irrespective of whether the car is 
being driven in ?rst, second, third, fourth, or 
reverse gears. 
When the control of these relays is according 

to the speed of the driven shaft or to the speed 
of some other rotating part in the ‘driving train 
to the rear of the transmission, it will be accord 
ing to car speeds irrespective of whether the gear 
connection in the transmission is set for ?rst, 
second, third, fourth or reverse speeds. 

In such cases the coils of the relay ‘I8 may be 
so designed that the relay‘will always operate to 
open the circuit in the line 15 when the car 
speed drops below some predetermined speed such 
as for example 10 miles per hour. 
This predetermined speed should be some speed 

that will be above the maximum speeds that would 
be normally attained by the car when driven in 
?rst or in reverse gears. 
Thus this arrangement serves to prevent the 

booster engine from operating wheneveer the car 
is being driven in first or in reverse gears, there 
by guarding against undesirable overload upon 
the driving train to the rear of the transmission. 
But when the relay 18 is connected to be con 

trolled according to engine speeds, some arrange 
ment may be desired to protect the driving, train 
to the rear of the transmissions from such over 
loads when the transmission is in ?rst gear or 
in reverse. _ 

This protection may be easily arranged in any 
one of several ways. One simple way is to pro 
vide a mechanical switch in the connection of 
the relay 18 to the ground, so arranged that when 
the switch is operated it will open the circuit 
from the relay to the ground and thereby pre 
vent the relay 18 from being energized to close 
the circuit in the line ‘l5. 
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This switch may be arranged to be operated 
by the shifter rod or by other parts moving 
therewith when the ?rst speed or the reverse _ 
speed gear connections in the transmission are 
made. 
Referring again to Figure 3 the booster engine 

is shown as arranged to be started by a conven 
tional electric starter 3i i, which is connected di 
rectly to the battery through the relay 3I2, the 
switch of which is normally held open. When 
all three control relays 16, ‘I1’ and 18 are closed 
to complete the circuit in the line ‘l5 the relay 
3|2 will be energized by the voltage supplied 
through conductor 313, causing the circuit to be 
closed from the battery to the booster engine 
starter.- - . v 

As soon as the booster engine has been started 
thte vacuum in the intake manifold 93 will open 
the switch 314 and cause it to open the circuit 
from the battery to the booster starting motor. ' 
The driving connection between the booster 

engine and the shaft 34 is arranged to be e?ected 
by means of a one way clutch, such as an ordi 
nary one way dog clutch’ or the one way clutch 
shown in Figure 4, but without the mating face 
99 being movable on its shaft 98. ' 
The action of this clutch upon engagement 

when the booster engine is ?rst started up vis 
prevented from being too abrupt by arranging 
means to delay the full opening of the throttle 
valve of the booster engine until the, clutch has 
become fully engaged to the shaft 34; These 
means may consist of a solenoid ,3l6 operating 
the throttle valve to open against the dashpot 
301. . ‘ 

Figure 10 diagrammatically illustrates a typi 
cal operation of the vehicle‘ of this invention, 
whichever one of- the speci?c forms of weep; 
paratus may be employed, and with the appa 
ratus constructed and adjusted for the prede”. 

termined speeds as hereinbefore mentioned. diagram plots speed of the vehiclev against time 

and assumes ‘at the outset that a loaded truck 
is in operation on a smooth and level road at a 
speed in excess ‘of ~35 miles an hour at which 
speed and condition the main engine is adequate 
to drive the truck without any helpirom the 
booster engine which is at rest. However, ,as 
the truck encounters a hill the throttle is pressed 
to a substantially wide open position (thus clos 
ing the vacuum switch 16) but, vnevertheless, 
the switch 11 remains open until the speed of 
the vehicle drops to 20 miles an hour whereupon 
the switch 11 closes and starts the booster from 
rest and clutches it to the propelling means. 
The hill being very steep, the truck, despiteth'e 
joint action of the main and booster engines, 
still loses speed until it is at a speed but slightly 
above 10 miles an hour, where, upon striking a 
level stretch, promptly, with both the booster 
and main engines pulling, increases its speed 
quite rapidly to a speed slightly less than 35 miles 
an hour whereupon it encounters a very steep 
hill which despite main and booster engines both 
pulling gradually drops the speed of the truck 
to somewhat less than 20 miles an hour. Follow 
ing a succession of grade changes the truck comes 
to a level spot whereupon its speed increases to 
above 35 miles an hourand the switch i1 opens 
and the booster stops. After a short run on the 
level at a speed in excess of 35 miles an hour 
the truck encounters another steep hill which 
drops its speed down to 20 miles an hour, where 
upon the switch ‘I? again closes, starting and 

‘75 cutting in the vbocstenb'ut the hill is so steep 



2,419,810 
11 

that the combined booster and .main engines are 
still unable to maintain the speed and the speed 
drops to below 10 miles an hour at which the 
.switch 18 opens and cuts out the booster. Then 
the operator changes to a lower gear which on 
ables the truck to speed up once more and at 15 
miles an hour the switch 18 closes and cuts in 
the .booster once more. Due to greater torque 
with or without a reduction in the steepness of 
the hill, the speed of the truck increases and 
the operator then changes back to high upon 
encountering a diminution of the grade. Mo 
mentarily, however, as the change is made, due 
to a closed throttle during shifting, the switch 
7.6 opensand cutsout the booster, but, .upon the 
throttle being fully opened after the change, the 
switch 16 closes .and cuts in the booster again, 
whereupon the truck continues to run with both 
the main engine and the booster pulling until its 
speed exceeds 35 miles an hour when the switch 
11 ‘opens and cuts out the booster bringing the 
conditions back to those at which the diagram 
and the assumed operation started. 
.As above stated, Fig. 10 represents conditions 

in which the vacuum or throttle controlled switch 
16, remains closed except momentarly during the 
shifting of the gears. Switch 16, however, .in its 
preferred form as describedand shown herein, is 
so constructed and adjusted that it closes when 
the intake manifold vacuum reaches a predeter 
mined low value or the throttle is substantially 
open. It does not open when that value is ex 
ceeded but remains closed until a de?nitely 
higher value is reached, thus providing a delayed 
action so that the usual minor manipulations 
of the throttle by the operator will not open 
and close this switch with consequent :unnces 
sary stopping and starting of the booster. .Also, 
when the booster-comes into'operation it rapidly 
adds a large increment of power so that it is 
.desirable and necessary to have control .of the 
power output of the main engine (with the 
‘booster still operating) and this the operator 
can do by simply letting up as desired .on the 
foot accelerator of the main engine. For best 
results, the booster should be connected so that 
its maximum power is supplied at about the :pre 
determined point of high'speed cut-out. 
Having described my invention, -I claim: 
1. In an automotive vehicleincludinga plural 

ity ‘of engines and propelling means, means for 
independently connecting said engines to said 
propelling means, .control means for independ 
ently controlling the .poweroutpu't of one Eofsaid 
engines .during normal operation thereof, auto- - 
.matic means controlled bymovement-ofsaid con 
trol means towards full .power position and ‘to ‘a 
predetermined point in the range of movement-of 
said control means to starta second engine from 
rest and connect it to the propelling means, 
means in said automatic means arranged .to pre 
vent disconnection of said second engine during 
said second engine operation and during subse 
.quentlopposite movement of said control means 
towards low power position from said predeter 
mined point and lduringa range of movement of 
said control :means from said predetermined 
point to a second predetermined point when said 
vcontrol means is-emoved-to substantially no power 
position, and means in said automatic means to 
stop saidsecond engine .at.said second predeter 
(mined point and disconnect .itrfrom said propel 
ling means. 

2. Inan automotive Vehicle including aplural 
ity‘of {engines and a propelling means, .means for 
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12 
independently controlling the power output of 
one of said engines during normal operation 
thereof, including an electric generator and 
means, including a switch operated by an in 
crease in speed of said generator to a predeter 
mined point for connecting at said predeter 
mined point a second of said engines to said pro 
pelling means, including magnetic means ar— 
ranged to prevent said switch from operating 
and disconnecting said second engine by subse 
quent decrease of speed below said predetermined 
point. 

3. In an automotive vehicle including a plu 
rality of engines and a propelling means, means 
.for .independently controlling the power output 
of one of said engines during normal operation 
thereof including a throttle and means operated 
by moving said throttle towards closed position 
and .to a predetermined point during Operation 
of a second enginefor stopping and disconnect 
ing .at said predetermined point said second en 
gine from the propelling means and arranged to 
be prevented ‘from starting and connecting said 
second .engine by subsequently moving said 
throttle towards open position from said prede 
termined point. 

4. In an automotive vehicle including a plural 
ity of engines and a propelling means, means for 
independently controlling the power output of 
one of said engines during normal operation 
thereof, an electric generator and means, in 
cluding aswitch operated by an increase in speed 
of said generator to a predetermined point for dis 
connecting at said predetermined point a second 
of said engines from said propelling means, in 
cluding magneticmeans arranged to prevent said 
switch from operating and connecting said second 
engine by subsequent decrease in speed below 
said predetermined point. 

5. In combination, a vehicle chassis .having a‘ 
main engine and propelling .means, a secondary 
booster enginenormally at rest, means for start 
ing .said booster engine from rest, a clutch for 
coupling said booster engine to said propelling 
means, and interlocking means responsive to 
speed of a main-engine-driven generator and also 
‘to some part of the induction system of said main 
engine for automatically actuating said starting 
means to start the booster engine from rest and 
clutching said booster engine to .said propelling 
means whereby said ‘booster engine assists said 
main engine in driving the vehicle, said inter 
locking means including an electric relay respon 
sive to the speed of said generator. 

'6. In .com'binationin a vehicle, ‘a, main engine 
power unit, a propelling .means, a supplemental 
engine power .unit normally at rest, means for 
connecting said supplemental power unit to said 
propelling means, astarting means for said sup 
plemental unit for starting it from rest, said last 
two means comprising a one-way clutch, means 
to operate said clutch to start said supplemental 
unit .and means to render said last means inop 
erative once the .boosterhasstarted, so that fur 
ther functioning .of said clutch is solely that of 
acne-way clutch. 

7. In combination in a vehicle, a manually-con 
trolled main power .unit, a battery, a propelling 
means, a supplemental power unit, means for 
connecting said supplemental unit to said pro 
pelling-means, an electric startingineans ior said 
supplemental unit, a-circuit from the .battery to 
said starting means, a circuit .from the battery to 
the ignition system ofssaidsupplemental unit, re 
lay switches to control the energizing of saidcir 
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cuits to actuate said starting ‘means to‘ start‘the 
supplemental unit and connect it to the propel 
ling means including a relay switch set to oper 
ate at a predetermined low speed, a second relay 
switch to operate at‘ a predetermined higher 
speed, and a third switch to operate by a, prede 
termined throttle position of the main power unit, 
a generator driven by an engine-driven element 
electrically connected to said relays to operate 
said relay switches according to the speed of said 
generator. 

8. The combination of claim 7 further charac 
terized by at least one of said switches including 
means to cause it to open under different gen 
erator speed or main power unit throttle position 
from those at which it is set to close. 

9. In combination, a main power unit, a. sup 
plemental power unit, a transmission common to 
said units, a clutch between said supplemental 
power unit and said transmission, means for 
actuating said clutch, a throttle-responsive con 
trol on said main power unit for said clutch ac 
tuating means, a minimum speed-responsive con 
trol on said main power unit for conditioning 
said throttle-responsive control for operation, 
and secondary speed-responsive means inter 
locked with said throttle-responsive control for 
starting said supplemental power unit and 
clutching the same to said transmission under 
predetermined throttle and speed conditions at 
said main power plant. 

10. In combination in a vehicle, a main power 
unit, a battery, a propelling means, a supplemen 
tal power unit, means for connecting said sup 
plemental power unit to said propelling means, ~r 
a circuit from said battery to the ignition sys 
tem of the supplemental unit and automatic 
means responsive to the manifold vacuum of said 
main power unit during supplemental unit op 
eration for opening said ignition circuit, stop 
ping said supplemental unit and ‘thereby caus 
ing it to be disconnected from said propelling 
means. 

11. In combination, a vehicle chassis having a 
main engine, an accelerator therefor and an ac 
celerator operated switch and propelling means, 
a secondary booster engine, a clutch for coupling 
it to the propelling means, a throttle, an igni 
tion circuit, a starting circuit and starting means 
therefor, an automatic control means responsive 
to combined speed and the movement of said ac 
celerator toward full power position and the op 
eration of said accelerator operated switch for 
simultaneously energizing said ignition and 
starting circuits to start the booster engine, open 2 
said throttle and operate said clutch into driving. 
engagement, so that the booster engine assists 
the main engine in driving the vehicle. 

12. In a vehicle having an engine, a manual 
control therefor, a battery, an intake manifold 
and a switch operating mechanism and control 
means therefor, said mechanism comprising a 
cylinder, a piston therein, a spring biasing said 
piston toward one end of the cylinder, a con 
nection from said manifold to said cylinder to 
operate said piston by vacuum acting against the 
force of said spring and means, including an elec 
tric magnet, arranged to maintain said piston in 
a ?xed position against the force of said spring 
during variations in said vacuum tending to 
cause said piston to move from said ?xed posi 
tion under the in?uence of said spring and said 
vacuum with changing positions of said manual 
control in the operation of said vehicle, a circuit 
from said battery to said magnet and means in 
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14 
said control means arranged to close andiopen 
said circuit according to the speed of an engine- 
driven element. 

13. .The combination of claim 12 further char 
acterized wherein said means in said control 
means is arranged to close said circuit at one pre- 
determined speed and open it at a second pre 
determined speed. 

14. In a vehicle having an internal combus 
tion engine, a manual control means therefor, a 
battery, driving and driven members and clutch 
ing means for connecting said members for one 
way drive, a second clutching means and means 
for actuating said second clutching means either 
into or out of engagement including a spring 
and a solenoid, a circuit from said battery to said 
solenoid and automatic means to control the en 
ergization and deenerg-ization of said circuit, said 
automatic means including a ?rst control respon 
sive to the movements of said‘manual control to 
and away from full power position to energize 
and deenergize said circuit, a second control re 
sponsive to the speed of said engine to condi 
tion said ?rst control for operation only below a 
predetermined engine speed whereby said ?rst 
control can only cause clutch actuation of said 
second clutching means either into or out of en 
gagement only below said predetermined speed 
and said means for connecting said members for 
one-way drive containing means to cause it to 
come into positive clutching engagement to con— 
nect said members only when said driving mem 
ber attains a condition of synchronous, speed 
with said driven member. 

15. The combination of claim 14 further char 
acterized wherein said means for connecting said 
members for one-waydrive comprises-a clutch’ 
face mounted on a screw thread on said driving 
member and said second clutching means com 
prises a mating clutch face mounted on splines‘ 
on said driven member and including the provi-' 
sion of means in said second control whereby, 
when it has once operated to prevent said ?rst 
control from causing clutch actuation, it can-' 
not again operate to permit said ?rst control to 
cause clutch actuation either into or out of en 
gagement until a second and somewhat higher 
speed is reached. . ' 

16. In combinatioma vehicle, an internal com 
bustion engine having a manual control means 
therefor, a battery, an engine-driven generator, 
a battery charging circuit connected from said 
generator to said battery, including a cut-out for 
opening said charging circuit below a given en 
gine speed, a clutch and means for operating 
said clutch into and out of engagement includ 
ing a solenoid, a circuit from said battery to said 
solenoid and automatic means for controlling the 
energization of said second circuit, said auto 
matic means including a ?rst control operated by 
moving said manual control towards full power 
position to energize said second mentioned circuit, 

' a second control responsive to the speed of said 
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engine to prevent the energization of said second 
circuit above a predetermined maximum engine 
speed and a third control to prevent energiza 
tion of said second circuit below a predetermined 
minimum engine speed, said last control compris 
ing a normally open relay switch having a mag 
netic coil, a circuit from said generator to said 
coil to close said switch and to allow it to open 
at said predetermined minimum speed, said last 
circuit being so arranged that the operation of 
said relay switch is independent of the operation 
of said cut-out in said battery charging circuit. 



ageing-era: 

.- 17's Imcombi'nation, a: vehicle, an internal com-l 
bustion. engine having. a manual control means 
therefor, a, battery and a generator driven by an 
engine-driven element, a ‘clutch and means for 
operatingfsaid clutch into and out of engagement 
including aspring and a solenoid, a circuit from 
saidbattery to‘said solenoid and automatic means 
for controlling the energization of said circuit in 
eludingv a ?rst. control operated by moving said 
manual control toward full power position to en 
ergize said circuit, a second control responsive to 
thespeed of said generator-to prevent energiza 
tion of: said- circuit above a. predetermined maxi 
mum-generator speed; and a third control to‘ 
prevent the energization of. said circuit below a 
predetermined; minimum generator speed, said 
last two controls. being relays, the ?rst having a 
normally closed switch which is opened by’ a 
magnet connected to said generator when the 
speed of said; generator reaches said maximum, 
and the.- second having a normally open switch 
which. is closed by a magnet connected to said 
generator‘ when the speed of said generator 
reaches said minimum. 

18. In combination, a vehicle, an internal com 
bustion engine, a manual control means therefor, 
a battery, a- clutch and‘ means for actuatingv said 
clutch into and‘ out of engagement, said means 
including a spring and a solenoid, a circuit from 
said battery to said solenoid for its energization 
and automatic means for controlling the energiza 
tion- and deenergization. of said circuit for con 
trolling said- actuating means, said automatic 
means including a ?rst control operated on mov 
ing said manual control towards and away from 
full power position‘ to cause clutch. actuation, a 
second controlto-prevent clutch actuationby said 
?rst control above a predetermined maximum 
speed of. an engine-driven element, and a relay 
switch in said- circuit and‘ means responsive to the 
speedof an engine-driven element to operate said 
relay at‘ a predetermined minimum speed of an 
engine-driven element to prevent clutch actuation 
by said' ?rst control below said predetermined 
minimum whereby‘ said ?rst control can control i 
the actuation of said clutch into and out of en 
gagement only in a speed range of said maximum 
to said minimum. 

19. The combination of claim 18 further char 
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act'erized; to. contain; means‘ whereini whem said: 
speed; responsive‘ means: has: once operated; said 
relay at- said predetermined- minimum. speed to. 
prevent clutch actuation, by. said ?rst control. 

4 said speed responsive means-cannot again actuate 
saidrelay to permit clutch: actuation into and‘ out: 
of engagement by said ?rst, control until said 
speed. responsive means reaches av predetermined: 
speed; higher. than said predetermined minimum. 

20. In combination, a vehicle, an internalacomr 
bustion engine, a manual control meanstherefor, 
abattery, a clutch and means for actuating said 
clutch into and outof'engagement, said-meansrin 
eluding a spring and a solenoid, a circuit from 
said battery to said solenoid for its energization 
and automatic means: for controlling the energi 
zation anddeenergization of said circuit for con 
trolling; said: actuating’ means,_ said automatic 
means including a relay'switch in said circuit and 
a ?rst control means for operating said relay on 
moving said manual control towards and away 
from full power position to cause clutch actua 
tion, a». second: control to-prevent clutch actuation. 
by said ?rst control above apredetermined maxi 
mum speed of an engine-driven element and a 
third control to prevent clutch actuation below a 
predetermined minimum? speed of an engine 
driven element whereby said ?rst control can 
control the; actuation of said clutch into and out 
of engagement only in a speed range ofsaid maxi-v 
mum and said minimum. 

21. The combination of claim 20- further char 
acterized to. contain means, when said ?rst con_ 
trol causes clutch. actuation on moving said man 
ual control towards full power position, to prevent 
opposite clutchv actuation by said ?rst control on 
moving said manual; control away- from full power 
position until said‘ control has moved to substan 
tially idling position. 

H. BEALL. 
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